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ABSTRACT: Aquatic pollution results in physical, chemical deterioration of water 
bodies causing destruction of fish and other biota. In addition, aquatic pollution may also 
spread diseases in human beings and domestic animals through utilization of vegetables 
and fodder grown within or near the polluted water areas. The prime purpose of the 
present study was to evaluate the effect of physic-chemical parameters on the growth of 
Oreochromis mossambicus in Malir River. The results oabtained during this study 
showed that the growth of O. mossambicus is affected by the variations in the physico-
chemical parameters. Generally, the physical factors do not directly influence the fish 
growth but may cause some indirect effects. The present data of length and weight 
indicate that the growth of this fish is being greatly influenced by low dissolved oxygen 
& high salinity in water.  
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INTRODUCTION 
 
Malir is among the two ephemeral rives that bisect Karachi and its neighborhoods. 
Like Layari River, it also serves as a sewer for the discharge of municipal and industrial 
wastes of Landhi and Korangi Industrial Areas (Baig, 1980). Several studies has been 
done in past on the growth of Oreochromis mossambicus as it is the most cultivated fish 
in the world. Chimits (1957) has described that its maximum size in freshwaters reaches 
upto 36cm and about 700 grams while its maximum recorded weight in brakish water 
ponds of Singapore is 800 grams. Belsare (1986) has reported that Java tilapia reaches 
upto 850 gram within a year. Chemical pollution in an aquatic environment can disturb 
both the somatic as well as the reproductive growth of fish (Verma and Dalela, 1975). 
Addition of sewage and industrial effluents affects water body in different ways. Mixing 
of these effluents cause chemical pollution which may cause a reduction in the amount of 
available food, diminishing naturally the feeding rate of fish by affecting entire aquatic 
food chain (Piper et al., 1982). In contrast, such mixing in low ranges also adds nutrients 
in the receiving water which, in turn, increases the productivity of water (Goel and 
Trivedy, 1984). The input of these nutrients, however changes the condition of water 
ultimately into eutrophic condition which is injurious for all the organisms especially 
fishes (Hawkes, 1969, King, 1972; Thornton, 1987; Biggs, 1989).  
The aim of this study is to analyze the effects of studied factors i.e.,Temperature, 
Salinity, TDS, Dissolved oxygen and free carbon dioxide on the growth of Oreochromis 
mossambicus  in Malir River.  
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MATERIALS AND METHODS 
 
Monthly sampling to collect water samples and fishes was made from spots namely 
Mured Memon Goth (spot 1), Malir city (spot 2) in upper Malir River and Drigh Road 
(spot 3) and Quymabad in lower Malir River where the river falls in Arabian Sea (spot 4). 
Spots 1, 2 and 3 appeared to be less polluted and spot 4 is highly polluted as reported by 
Bano et al., 2009.  Temperature and Salinity was measured by a thermometer and hand 
held refractometer respectively. The TDS was measured by dissolve solid tester no 
173987 (Hanna Inc.). Samples for the determination of dissolved oxygen were fixed on 
site and were determined in laboratory by Winkler method (Carpenter, 1965). Free 
carbon dioxide was measured by the procedure described by Golterman et al., 1978.  
Oreochromis mossambicus, the most common fish of this river, was selected as a 
sample species to see the effects of environmental parameters on fish fauna. The study 
was conducted on the selected for spots. The growth of fish was measured with reference 
to the studied physic-chemical parameters. The effect of environmental parameters on the 
growth of O. mossambicus was evaluated by applying regression model. Regression 
equation followed by one-way ANOVA (at 95 % confidence limit based on pooled 
standard deviation) was applied on the three year data to ascertain the effects of 
temperature, Salinity, dissolved oxygen, free Co2 and TDS. 
 
RESULTS 
 
In Malir River, temperature did not show any significant impact on the growth of 
the fish (Figs. 1-4) because both the upper and lower ranges of temperature were found 
within the tolerance limits of warm water fishes. 
Similarly negative relationship between salinity and growth of fish was observed. 
At all studied spots the length and weight decreases with increase in salinity (Fig. 1-4).  
The results of regression analysis shows the strong relationship between TDS and 
growth of fish at all spots (Figs. 1-4). Positive relationship between TDS and length & 
weight of fish was observed at spots 1 and 2 (Fig. 1 and 2). At spot 3 the dissolved O2 & 
free Co2 shows positive relationship with the length & weight of O. mossambicu (R2=0.7 
and 0.8 respectively). At spot 4 the length shows strong relation with dissolved oxygen 
(Fig. 4). Results of regression and one-way analysis of variance showed the significant 
relation (p < 0.05) of fish growth to Salinity, dissolved oxygen, free Co2 and TDS (Table 
1).  
 
DISCUSSION 
  
The present data describes the physico-chemical effects of studied parameters on 
the growth of O. mossambicus in Malir river. The temperature did not show any 
significant impact on the growth of the fish. According to Chimits (1957), a warm water 
fish like O. mossambicus can tolerate temperature variations between 20-35°C but 
reproduce only upto 32°C (Axelrod and Vorderwinkler, 1986). Jobling (1994) has 
observed that fishes living in polluted water suffers by pollutants in different ways. They 
affect the structure and physiology of fish (Haux and Forlin, 1988) and thus fishes try to 
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avoid polluted water. Lloyd (1992) proved through a test that fish has an ability to detect 
even lower concentrations of chemicals in the water but in this study fishes do not avoid 
polluted water specially at spot 4. This might be due to habituations by the fish to the 
higher levels of studied parameters in the water or due to the availability of food. Thus, 
the presence of O. mossambicus at spot 2 and 4, which are reported to have high 
quantities of various chemical constituents (Bano at al., 2009), may also be due to such 
habituations. The growth of fishes at spot 3 was comparatively good, which may be due 
to the good quality of water at this spot. Fishes have a variety of physiological responses 
to tolerate wide fluctuations in the level of oxygen. These observations indicate that they 
have sensory mechanisms for the rapid detection of hypoxic and normoxic conditions 
(Jobling, 1994). The fish metabolism is, however, affected due to the suffocation by the 
presence of the toxic substances in high quantities which may cause finally high fish 
mortality. The combine effects of low oxygen contents and high concentrations of free 
carbon dioxide also causes heavy fish mortality (David and Ray, 1966) and effect the 
growth of fish. The present study revealed that low concentration of dissolved oxygen 
and higher salinity results in poor growth of fish especially in lower Malir River.  
 
Table 1. Results of Linear Regression and one-way ANOVA (<0.05 probability) 
between physicochemical parameters and length weight of O. 
mossambicus. 
  
  R 2 % F P 
Temp - L 3 0.31 0.587 
Temp - W 1.8 0.18 0.682 
Sal - L 63.6 17.48 0.002 
Sal - W 66.3 19.68 0.001 
DO - L 90.9 99.6 0 
DO - W 90.7 97.29 0 
Free Co2 - L 50.6 10.25 0.009 
Free Co2 - W 47.2 8.96 0.014 
TDS - L 53.2 11.36 0.007 
TDS - W 64.6 18.22 0.002 
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Fig. 1.  Relationship between studied parameters, length and weight of O. mossambicus 
at Spot 1. The point represents year and each point is a mean of 12 samples; 
TDS=Total dissolved solids. 
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Fig. 2.  Relationship between studied parameters, length and weight of O. mossambicus. 
The point represents year and each point is a mean of 12 samples; TDS=Total 
dissolved solids 
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Fig. 3.  Relationship between studied parameters, length and weight of O. mossambicus 
at Spot 3. The point represents year and each point is a mean of 12 samples; 
TDS=Total dissolved solids. 
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Fig. 4.  Relationship between studied parameters, length and weight of O.mossambicus 
at Spot 4. The point represents year and each point is a mean of 12 samples; 
TDS=Total dissolved solids. 
50  Pakistan Journal of Marine Sciences, Vol. 18(1&2), 2009. 
  
REFERENCES 
  
Axelrod, H.E. and Vorderwinker. 1986. Encyclopedia of tropical fishes. T.F.M. 
Publications Inc., pp. 459-541.  
Baig, M.A.A. 1980. Landmark Karachi Development Authority Publication. 1(3): 17-19.  
Bano, F., S.N. Rizvi, F. Begum and S. Farooq, 2009. Assessment of water quality for the 
determination of extent of pollution in Malir River.  
Belsare, D.K. 1986. Tropical fish farming. environmental publications, Karad, India, 160 
pp.  
Biggs, B.J.F. 1989. Biomonitoring of organic pollution using Periphyton. South Branch, 
Canterbury, New Zealand. N.Z.J. Marine Freshwater Res., 23: 263-274. 
Carpenter, J.H., 1965. The Chesapeake Bay Institute technique for the Winkler dissolved 
oxygen method. Limnol. Oceanogr. 10 (1), 141-143. 
Chimits, P. 1975. Tilapia and their culture. A preliminary bibliography. FAO Fish. Bull., 
10(1): 1-24.  
David, S. and P. Ray, 1966. Studies on the pollution of river Daha (North Bihar) by sugar 
and distillery wastes. Environ. Hlth., 8(1): 6-35.  
Goel, P.K. and R.K. Trivedy. 1984. Some considerations on sewage disposal to 
freshwater and resultant effects. Poll. Res., 3(1): 7-12.  
Golterman, H.L., R.S. Clymo and Ohnstad, 1978. Methods for physical and chemical 
analysis of freshwater. IBP Hank book No. 8, Blackwell Scientific Publication, 
London. 212pp.  
Haux, C. and L. Forlin. 1988. Biochemical methods for detecting effects of contaminants 
on fish. Ambio. 17: 376-380.  
Hawkes, H.A. 1969. Ecological changes of applied significance induced by the discharge 
of heated waters. In: Parker, F.L. and Kernel, P.A. (Ed.) Engineering Aspects of 
Thermal Pollution. Vanderbilt University Press, Nashville, Tennessee.  pp. 15-57.  
Jobling, M. 1994. Fish bioenergetics. Chapman and Hall, London, 309 pp.  
King, D.L. 1972. Carbon limitation in sewage lagoons. In: Nutrients and Entrophication, 
Special Symposium. Amer. Soc. Limnol. Oceanoger. 1: 98-110.  
Lloyd, R. 1992. Pollution and freshwater fish. Fishing News Books. The Buckland 
Foundation. 23-32 pp.  
Piper, R.G., I.B. McElwain, L.E. Orme, J.P. McCraren, I.G. Fowler and J.R. Leonard, 
1982. Fish hatchery management. USE ws, Washington, D.C. 517 pp.  
Thornton, J.A. 1987. Aspects of entrophication management in tropical / subtropical 
regions. J. Limnol. Soc. S. Africa. 13: 25-43. 
Verma, S.R. and R.C. Dalela. 1975. Studies on the pollution of the Kali Nadi by 
industrial wastes near Mansurpur. Hydrome tric and physic-chemical characteristics 
of the wastes and river water. Acta Hydrochim. Hydrobiol. 3(3): 239-257.  
Vogel 1978. A text book of quantitative haorganic analysis. Longman Inc. New York: 
538pp. 
Welch, P.S. 1952. Limnological methods. McGrw Hill Book Co., Inc. New York: 538pp.  
 
 
